Postbinding characterization of five naturally occurring mutations in the human insulin receptor gene: impaired insulin-stimulated c-jun expression and thymidine incorporation despite normal receptor autophosphorylation.
Some patients with extreme insulin resistance have mutations in their insulin receptor gene. We previously identified five such mutations located in the extracellular domain of the insulin receptor (Asn-->Lys15, His-->Arg209, Phe-->Val382, Lys-->Glu460, and Asn-->Ser462) and studied the effects of these mutations upon posttranslational processing, insulin binding, and tyrosine autophosphorylation. We now characterize the ability of these mutant receptors to mediate biological actions of insulin in transfected NIH-3T3 fibroblasts. All cell lines expressing mutant receptors showed marked impairment in insulin-stimulated c-jun expression and thymidine incorporation when compared with cells expressing wild-type human insulin receptors. The most severe impairment was seen in cells expressing the Val382 mutant (a mutation which causes an intrinsic defect in receptor autophosphorylation). These cells had insulin responses similar to the untransfected cells (used as a negative control). In contrast, cells expressing the Lys15 mutant have the ability to achieve a normal level of maximal autophosphorylation but require an abnormally high concentration of insulin to do so (as the result of decreased insulin binding affinity). These cells show a higher basal rate and much lower insulin stimulation of both c-jun expression and thymidine incorporation when compared with the cells expressing the wild-type human insulin receptors. This pattern is also seen in the cells expressing the other mutants with normal autophosphorylation (Arg209, Glu460, and Ser462). Although the most severe defects in insulin action are seen with the mutation which has an intrinsic defect in receptor autophosphorylation, the ability to undergo normal autophosphorylation does not seem to preclude mutations from impairing the ability of receptors to mediate some of the actions of insulin.